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duced by hot-work and, therefore, tested with an impact directed in a
direction parallel to that of said elongation, the results will be low.

Concerning other mechanical properties, including resistance to
tensile impact, we shall see by comparison with the data referred to in
Part IV that the improvements produced by the phenomena of the third
group mentioned in Sec. 168 are not greater than those which can be
obtained with cast steels of properly selected composition, after having
been subjected to a rational homogeneity annealing, occupying no greater
time than that required for rolling or forging. In other words: as far as
those other mechanical properties are concerned, a steel casting subjected
to a rational homogeneity heat treatment will possess characteristics
entirely due to the phenomena of slip and twinning we are now discussing
equal to those which it is possible to obtain with forged or rolled steels.

175. Before passing on to the examination of the phenomena pertain-
ing to the fourth and last group specified in Sec. 168, it is necessary to
note some more precise information regarding the processes which take
place in those cases, already mentioned in the same Section, in which the
crystallographic phenomena continue to develop, even after mechanical
work has ceased exercising a new specific action. Such crystalline growth
occurs during the heating processes constituting the preliminary heat
treatment. As has been already pointed out, such cases could be errone-
ously explained by saying that the continuing crystallographic modifica-
tions are also due to the phenomena of diffusion responsible for a veritable
normalizing. In reality, grain growth is still a direct effect of the plastic
deformation occurring during the previous mechanical treatment. On
account of this possible misinterpretation it is now desirable to present
some experimental data illustrating the specific characters of such crystal-
line changes. Thus we shall avoid repeating a discussion in later chapters
to clear up the apparent anomalies in the heat treatment of rolled steels
due to the appearance of such phenomena.

The fundamental result is a large increase of the dimensions of the
primary crystalline elements of the steel or of their colonies, i.e., a large
" grain growth." This increase occurs when a steel is heated after it has
undergone plastic deformation responsible for intracrystalline twinning
and slip along the planes of cleavage, which occurrences have been gath-
ered into the third group specified in Sec. 168. Within certain limits
of temperature and deformation so well determined for each steel as to
constitute actual critical intervals, the increase in grain size is greater the
more intense has been the crystallographic rearrangement, the higher
the temperature of subsequent heating, and the longer this heating has
been protracted.

Inasmuch as the amount of slipping and twinning is greater, other
conditions being equal, the lower the temperature at which plastic de-
formation of a definite amount has been accomplished, whenever we
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